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THE GRE CHEMISTRY TEST 


MODEL TEST I 


Time: 170 Minutes 

150 Questions 

Directions: Choose the best answer for each question and morfc 
íhe letter of your selection on the cor respon ding answer sheet. 


1. A covalent bond is unlikely to exist in the product of which of 
the followin^ reactions? 

(A) H + + íPi H 2 

(B) Br + Br Br 2 

(C) Se + H z * SeH 2 


2. Which of the following is nota member of the traneition metáis? 

(A) The scandium family (D) The íron family 

(B) The titanium family (.E) TT^e bery^lium family 

The vanadium family 


(D) S i + 2 F 2 ^ S 1 F i* 
CE) Ca + ^0 2 ^ CaO 


3. Which of the following can function as a Lewis acid? 
+ 


[ CA)) :I; 

'■ _ y 

(B) :CN 

(C) CH 3 - O - CH 3 


(D) :NH 3 

(E) :Br: 
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4. Which of the following substances has the least ionic character 
in its bond? 

(D) NaCl 

(E) BaCl 2 



5. Which of the following best describes ionization energy? 

(A) Energy needed to remove th e most loosely bound electrón 
from its ground state- 


(B) It is represented by 

x + e x 


I 


nergy 


(C) It decreases from left to jjffht 

(D) It increases dovm the 
/(¥)) None of the above* 



Activated 

complex 

D+E+F 


Reaction coordínate 


6, The enthalpies associated with the reaction A+B+C-^D+E + F 
is shown above. The fact that the enthalpy of D + E + F is higher 
than that of A + B + C tells us that 

(A) the reaction is exothermie 

x (B)/the reaction is endothermic 
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(C) the activation energy required for the reverse reaction is 
higher than for the forward reaction 

(D) a catalyst for the reaction is unnecessary 

(E) the activa ted complex for the reverse reaction is a different 
species from that of the forward reaction 


7. Every atom eonsists of electrons, protons and neutrons except 

(A) helium atom (D) boron atom 

(B) sodium atom (E) calcium atom 

(C) ordinary hydrogen atom 

. j 

8. Which of the filio wing is true for isotopes of an element? 

(A) They are atoms of the same atomic number with different 
masses, 

(B) The only difference in composition between isotopes of the 
same element is in the number of neutrons in the nucleus. 

f -jV 

(C) The atomic weight of an element is an average of the weights 
of the isotopes of the element in the proportions in which 
they normally occur in na ture. 

?D) (A) and (C) only 

E) (A),(B)and<C) 



9. Natural chlorine occurs as a mixture of isotopes. If a mixture 
contains 75% C] 25% C1 , determine its molecular weight* 


(A) 34. 50 



(C) 72. 00 

(D) 70,00 

(E) None of the above 
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VI 

g 120 

u 

3 100 
Ü 

a 80 
m 

° e ° 
2 40 


/ , 

/ / 

A/ 


o 20 40 

Number of protons 


100 120 


10. whieh of the following is (are) true for the above nuclear stability 

graph? 

</k) 1 Isotopes that fall to the left or right of the stability curve 
have unstable nuclei and are referred to as being radio- 
active. 

(B) Ali isotopes with atomic number higher than 83 are radio- 
active. 

(C) The curve indieates that the lighter, stabler nuclei tend to 
have equal numbers of protons and neutrons. 

(D) None of the above 

(E) AU of the above 


11. Whieh of the following best characterizes electrón afflnity? 

(A) Neutral atoras with unfüled orbitals having repulsión for 
electrons. 

(B) Neutral atoms of noble gases having attraction for electrons. 

uch Neutral atoms with unfilled orbitals having attraction for 
\~s electrons. 

(D) Atoms that lie to the upper left of the periodic table. 

(E) Atoms with low ionization jpotential. 


12. The type of precipítate that is most difficult to filter in quantita- 
tive analysis is 
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(A) curdy 

(B) insoiuble 
CC) isomorphgus 



crystalline 


CE) gelatinous 


13. Which of the following represen ts the same net reaction as the 
electrolysis of aqueous sulfuric acid? 


(A) Electrolysis of water 



Electrolysis of aqueous 
HC1 


(D) Electrolysis of molten NaCl 

(E) Al! of the above 


(C) Electrolysis of aqueous 
NaCl 


14* Which of the following is most acidlc? 

(A) HClO H (D) HCN 

CB) HF ^ÍET'nHCI 

(C> HjP0 4 

15. Titanium dioxide is an excellent white pigment used in the 

(A) preparation of white rubber 

(B) preparation of white leather 
preparation of certain types of paints 

(D) Ali of the above 

(E) (A) and CB) only 



16 t Which of the following reactíons when heated quickly produces 
small amounts of chlorlne gas? 

(A) NaCl + HN0 3 ( (D) HC1 + Br 2 

CB) NaCl + MnO* (E ) HQl + KMnOi, 

(C) NaCl + H 2 SOt, 
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/ XX XX XX X/ Ny' X 

17. The compound CHsCH -- CH 2 has a bond formed by the overlap of 
which of the following hybrid orbitals? 

SP 2 - SP 3 

(B) SP-SP 2 

(C) SP - SP 3 


OH 


(D) SP 3 - SP 3 
CE) Ali of the above 


18. The formula above representa a member of the elass of compounds 
known as: _ „ 2 - 


(B) S‘ 


^(A) vitan.ins (C) ^ 

(B) alkaloids 

(C) earbohydrates 

* 



(D) J terpenes 

(E) steroids 


19. Which of the following is the strongest nucleophile? 
(CA^O 2 (D) Te 2 

(E) Po* 


20 . 


R - C - CH: 


3Br z 

30H' 


O 


-> R - C “ CBr, + 3H20 


OH 


-> ? 


When the above reaction takes place, which of the following is the 
major organic produet? OH 


XA) CHBra 

XB) HOCBr3 

OH 

I 

(C) R - C - CH 3 


¿ (O) 



R - C - CH 3 

I 

och 3 

None of the above 
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21. For a eertain second order reaction A + B -*■ C, it was noted that 
when the initial concentration of A is doubled whlle B is held 
constaní, the initial reaction rate doubies, and When the initial 
concentration of B is doubled while A is held constant, the initial 
reaction rate increases fourfold. What is the rate expression for 
this reaction? 

(A) r = k[A] [B] (D) r - kiAl^Bl 1 

CB) r = k[A] z [B] 3 (E) r = k[A] 2 [B] 1 

= k[ A] 1 [B3 2 



2Al(S) + 3Ci 2 (g) 2A1C1 3 (S) 

22. For the above reaction the entropies of Al(s), Gl 2 (g) and A1G1 3 (s) 
are 28, 3 <J /Kmoi , 222, 96 <J /KiboI and 110. 7 J /Kmol respectively. 
Calcúlate the standard entropy change for the reactive system* 

(A) -221.4 J/Kmol ,í(D) S )-504.08 J/Kmol 

(JB) 725.48 J/Kmdi CE) -56.6 J/Kinol 

(C) -668. 88 J/K mOi 


23. How would you expresS the absoluto temperatura at which a 

reaction occurs in tcrms of the free energy changa of the reaction 
AG, the enthalpy chaftge AH, and the entropy change AS? 



24, For a quantized energy System, which of the following is(are) 
implied by Bohr T s postulate(s) of the theory of hydrogen atom: 

(A) A normal hydrogen atom in its ground state is a stationary 
proton and a revolving electrón with an energy of 

-21* 79 x lü^* 2 erg. 

(B) The energy of the electro ns can take only the valúes given 
by ”21*79 x lü“ 12 erg/ji 2 * 
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(C) The hydrogen atom can erait or absorb only photons whose 
energy is equal to the difference between the two energy 
levels. 

CD) For an electrón moving between any two levels, the differ- 
ence in the energy of the two levejs equal the energy of the 
radiation absorbed or emitted by the electrón. 

(E)'¡ Ali of the above. 


25. Which of the following representa the real gas law? 

(A) nRT = (P + a/v 2 )(v - b) (D) nRT = (P - a/v 2 )(v + nb) 
j^Bj) nRT = (P - a/v 2 )(v - b) (E) nRT = (P + nza/v^Cv - nb) 

CC) nRT = (P + a/v 2 )(v + nb) 


26. Which of the following compounds shows spllttlng of peaks jn 
its 1 H nuclear magnetic resonance spectrum? 


r 

i 


(1) 

CICH 2 CH 2 C1 

<2) BrCH 2 CH 2 Br 

X 

(3) 

ich 2 ch 2 i 

(4) FCH£H 2 F 


(5) 

CCH 3 ) 3 - C - Br 

J 

F- 

(A) 

(1), (2), and (3) only 

(D) (2) only 


(B) 

(1), (3) and (4) only 

^<kV)( 5) only 


CC) 

(1) and (4) only 




í i 
w K 

ii (f 


27. Acid-catalyzed esterification of carboxylic acids produces which of 
the following as its final product? 


o 

. ■ 11 

í^CA^RCOR' 

<B, i, 


(D) 


<E) 


b 

rÜnhr 1 


J 


Br 


0 

II 

(C) rcnh 2 
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C1 

ex 

29* The hydrocarbon shown above is 

(A) 7,7 dichlorobicyclo [4*1*0] heptane 

(B) 1, l-dichlorobicyc3o [2*7*0] heptane 

(C) 7,7-diehIorobicyelo [5*6*0] heptane 

(D) 3, 3-dichlorobicycIo [4*1*0] heptane 

(E) Nono of the above 

30* A secondary alcohol is formed through oxymercuration-demercura- 
tion of which of the following? 

(A) 1-hexene (D) 2-2-dimethyl-propene 

(B) hexane (E) 1-hexanal 

(C) 2~methyl~l“bromopropene 

31* Which of the following is a characteristic of an isotherraal change? 
(A) The enthalpy is constant* 
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(B) No heat enters or leaves the System. 

(C) The system is maintained at the same temperature throughout 
the experiment. 


(D) The system is rnaintained at the same pressure throughout 
the experiment. 

(E) None of the above 


32. The equation ¿G = AH - TAS tells us tíiat a spontaneous reaction 
will be associated with which of the following? 


( 1 ) 

(3) 

(5) 

(A) 

(B) 

(C) 


Negative ¿H (2) positive AH 

More disordered positive (4) Negativa AQ 
AS 


More ordered negative 

AS 

(1) and (5) (D) (1), (3) 

(2) and (5) (E> None of 

(2) a nd (3) 


and (4) 
the above 


33. In a methanol-ethanol-propanol solutíon (consisting of a mixture 
of 42. Og methanol, 35, Og ethanol and 50. Qg propanol), the partial 
molar voluntes are respectively 16. 0 mi , 20.0 mi and 50.0 mi. The 
volume of 1. 00 mole of the solutíon is: (take the mole fraction of 
CH 3 OH, C 2 H 5 OH and C 3 H 7 OH to be 0.452, 0.260 and 0.287 re- 
spectívely): 

(A) (0.452)(16.0) + (0.26)(20.0) + (0,287)(50.0) 

(B) (0.26)(16.0) + (0.452){20.0) + (0.287){50.0> 

(C) (0.26)7(16.0) + (0.452)7(20.0) + (0.287)7(50.0) 


<D) 


(0.452)(16.0) + (0.26)(20.0) + ( 0 . 2 8 7 > ( 5 0 - 0 ) 
(0.452)(0.26)(0.287) 


(E) (0.26)7(20.0) + (0.452)7(16.0) + (0.287)7(50.0) 


34. In order for to be defined, which of the folio wing is accept- 
able? 
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(E) 


x 

35. por a certain first order reaction, the time required for half of an 
initia] amount to decompose is 3 minutes. If the initial concentra- 
ron of A is 1 molar, the time required to reduce the concentraron 
of A to 0> 25M is: (take ln2 to be 0 É 693 and In4 to be 1. 39): 

r 

(A) 4. 5 mina (D) 8. 0 mins 

(B) 6,0mins (E) 6*6mins 

(C) 12. 0 mins 

36. What is the conce ntration of an HNG 3 acid solution with a pH of 
3? 

(A) 3 (D) -3 

(B) - Antilog[3] CE) None of the above 

CC) 10" 3 
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37. Which of the followingj 

(A) 11 

(B) 10.2 

(C) 9 


V^Sr"'' 

ind is closast to 1 



the pH of lO^M NaOH? 


(D) 7 
CE) 12 


CH. 


H , C - 


38. What is the majo 
(A) 

H 3 c 



C51 2 N0 2 

ct for the reactíon below? 


íjo 4 


fuming HNO 

(Cfi 3 co) 2 o 

20 ° 


H s C 


(B) 



CK, 


CH,C 

S 


CHa 

(E) Á 



ko 2 

T 

n<np 2 

r CH 

011 3CH 

Js. CH 

3 

S 

Tfr 


CC) 

V 



cm 



39. If a copper bearing material weighing 40 grams yietded 5 grams of 
CuO (MW 79.55), the percentage of copper (atomic weíght 63.55) 
in the sample is: 

(A) 5/40 x 1Q0 (D) 40/5 x 79.55/63.55 x 100 

(B) 5/40 x 79,55/63,55 x 100 (E) None of the above 

(C) 5/40 x 63.55 / 79.55 x 100 
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40. What is the normality, N, of a 1M solution of H 2 S0 4 , given the 
following reaction? 

H 2 SO„ + 2KOH ■* K z S0 4 + 2H 2 Q- 

(A) 4N CD) 1N 

(B) 3N ^ (E) None of the above 

(C) 2N 

41. The reaction below is generally called: 

0 OH O 

1 Na OH I fl 

CH 3 CH 2 CH > CH 3 CH 2 CHCHCH 

H2O J 4 I 


CH, 


(A) Oxymercuration-demercuration 

(B) Oxidation 

(C) Reduction 

(D) Aldol condensation 

(E) Clemmensen reduction 


42. During nitration, which of the following can form more than o 
product in sig^iifi c a nt y i el d ? » 

(A) Methoxyacetanilide (D) P-nitro-toluene 




(B) Mesitylene 

(C) P-dichlorobenzene 


(E) 1,3,5 Trichlorobemene 



ci 





NG2 


SG3H 


43* What are the missing reactarrts in the above equation? 
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(A) NH 3 followed by HaSO* 

(B) H 2 SO 4 /HNO 3 followed by NH j/Níf* 

(C) NaNOa/HCl followed by NH 3 /NHl 

(D) (CHjC0) 2 0 followed by NHj/NHj 

(E) None of the above 


44. Which is the most acidij 

(A) CH3OH 

(B) CjHsOH 

(C) (CH 3 ) 3 COH 



ollowlng compounds? 
C 6 H s OH 
) CHjCOOH 



45. 


Which 

(A) 



of the 


be considered aromatíc? 
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pH 7 


Molarity 

46, The above titration curve shows HCI being titrated with whieh of 
the following? 


(A) 

CH 3 COOH 

(D) 

nh 3 

(B) 

NaOH 

(E) 

ch 3 nh 2 

(C) 

H 2 SO 4 (dilute) 




47. 


48. 


NHj(aq) + H 2 0(1) = NH^aq) + OH (aq) 

For the above equation, calcúlate the ionization constant if the 
is 10 _ 4 M, [NH 3 ] is 1. QM and [OH ] is 0. 18M respectively. 


(A) 

1 . 8 x 10 - 5 

(D) 1.8 

(B) 

1 , 8 x 1 0 ~ 4 

(E) 1.8 x 10- 3 

ÍC) 

10 -5 



Which of the following instruments may be used to measure the 
optieal activíty of compounds? 

(A) Infrared spectronieter (D) Atomic absorption speetro- 

meter 

(B) Polarimeter 

(E) Flouroscope 

(C) Nuclear magnetic 
resonance speetr ometer 


49. A solution contains 0.01 mol KI, 0.10 mol KBr and 0.10 mol KC 1 
per liter, AgN0 3 is gradually added to this solution, Which will 
be precipitated first, Agí, AgBr or AgCl? 

(Solubility producís are K =1.5 x 10' 1E > K AgBr = 3.3 x 10 13 ‘ 

K, „ = 1. 8 x 10 -1(l ) 

AgCl 
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(D) Both AgBr and AgCl 


(A) Agí 

(B) AgBr 
CC) AgCl 


(E) Cannot solve with given 
information. 


50. The excitation of cmter electrons in atoras and molecules is Assoc- 
iated with which of the following bands of radiation? 

(A) X-rays (D) Infrared 

(B) Gamma rays (E) Microwave and radio 

(C) Ultra violet 


51. At standard conditions 45 liters of oxygen gas weighs about 64g, 
whereas 45 liters of hydrogen weighs only about 4g, Which gas 
diffuses faster? Calcúlate how much faster. 

(A) hydrogen, 4r (D) Oxygen, 3r 

Uj Ü2 

(B) hydrogen, 2r~ (E) None of the above 

u 2 

(C) oxygen, 8r 

n z 

52* The unit cell cube edge length for liCI (NaCl- like structure, face 

eentered ctibie) is 5.14 Á. kssuming anion-anion contact, what is 
the ionie radius for chloride ion? 

(A) v#(5.14A) (D) ~<2.57Á) 

(B) ^(5.14A) (E) ,#{2,57 A) 

(C) K5.14Á) 


53- Which of the following is not true for metalloids? 

(A) They are borderlíne elements that exhibit both metallic and 
non-metallic properties to so me extent, 

(B) They us^ally act as electrón donors with non- metáis and as 
electrón acceptors with metáis. 

(C) Some of these elements are Boron* Silicon and Gernjanium* 
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(D) They are all solids at room teropepature. 

(E) They are good eonductors of heat and electricity. 

54. O 

CHjCOCHzCHj + OH + CH 3 C0 2 + CH 3 CH 2 OH 
A mechanism proposed for the above reactlon is as follows: 

O O - - - 

j | 

CH 3 COCH z CH 3 + OH CHaC OCH 2 CH 3 

OH 

0 

1 

CH 3 C — OCH 2 CH 3 CHjCOOH + CH 3 CH 2 0 J 

OH 

-» fa qf 

CH 3 COOH + CH 3 CH 2 0 — ;> CH a C02 + CH 3 CH 2 OH 

Predict the rate law for the reactlon If the rate constant is given 
to be 0 . 1 M. 

(A) Rate = 0.1 [CH 3 COO ] [CH 3 CH 2 OH] 

O 

II 

(B) Rate= 0. l[CH 3 COCH 2 CH 3 ] [OH 

(C) Rate = 0. l[CH s COO“] [OH ] 

(D) Rate = 0.HCH 3 CH 2 O“] [CH 3 COOHJ 

(E) Rate = 0. l[OH~] [CH 3 COOH] 


55. A 0. 10M solution of aqueous acrimonia, also containlng ammonium 

chloride, has a hydroxide ion concentration of 3.6 x 10 -6 M. What 
is the concentration of the ammonlum ion in the solution if the ion- 
izaron constant of the following reaetion ls 1. 8 * 10 -s ? 

NH 3 + H 2 O N H^ tOH" 
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(A) 0. 50 

(B) 0.94 

(C) 0.64 


(D) 0.34 

(E) 0.74 


56. Which of the following has the highest boiling point? 


(A) 

CHgOH 

(D) CH 3 CH 2 (CH 3)2COH 

(B) 

CH 3 CH 2 CH2CH 2 CH 3 

(E) CH 3 (CH 2 hOH 


OH 

t 


(C) 

ch 3 ch 2 chch 3 



57. Acids are classified as monoprotic or polyprotic. Which of the 
following is a polyprotic acid? 


(A) 

CH3CO2H (aq) 

(D) 

HOCKaq) 

(B) 

HCH 0 2 (aq) 

(E) 

H 2 C0 3 (aq> 

(C) 

HCN(aq) 




58. In a Born-Haber cycle, the total energy in volved in the preeeding 
hypothetical preparation of NaCl is equal to the experimentally 
determined heat of formation (Q) of the compound from its ele- 
ments. Which of the following thermochemical valúes is not used 
to calcúlate the total energy of formation of NaCl? 

(1) Heat of fusión and vaporizaron (S) 

(2) Dissocíation energy of molecular chlorine (D) 

(3) lonization energy of sodium atom (1) 

(4) Electron affínity of chlorine atom (E) 

(5) Lattice energy of NaCl (U) 

ÍA) íl) and (2) (D) <1). (2>, (3) and (5) 

(B) (2), (3) and (5) (E) Ali of the above 

(C) (1), (2). (3) and (4) 
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59. The group IA oxides of the M z O type (Na z O, KjO, etc.) are white 
solids that are extrentely sensitive to moisture and carbón dioxide, 
reacting to form which of the followíng? 

(A) hydroxides (MOH) and carbonates (M 2 C0 3 ) 

(B) hydroxides (M 2 OH) and carbonates (MC0 3 ) 

(C) hydroxides (M(OH) 2 ) and carbonates (MCOj) 

(D) hydroxides (MOH) and carbonates (MC0 3 ) 

(E) None of the above 

60. Which of the followíng ions 
base in water? 

(A) HCOa 

(B) SO?" 

(C) NO'i 

61. Which of the followíng represents the equation of standing waves? 

(A) iJj(x) * Asin(2Trx/X) - Bcos(2ttx/A) 

(B) jp(x) -Asin(27 tx/X) + Bcos(2ttx/ *) 

(C) iKx) =Acos(mrx/L) 

(D) ipfx) =Bcos(mrx/L) 

(E) ijí(x) = Asin(2ir x/L) 

62. Calcúlate AS 2 9e for the reaction below. 

2« 2 (g) + O a (g) ■+ 2H z O(I) 

Given that S^(g) = 31.21 eu , SO°(g) = 49.00 eu, and 

S" (1) = 16.72 eu 
H2U 

(A) +122 . 86 eu (D) -77. 98 eu 

(B) -122.86eu (E) -63.49eu 

(C) -33. 44 eu 


can act as both a. Bronsted acid and 

(D) CN 

(E) POt 
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63. Which of the following oxidizing titrants would roost likely be used 
as its own indicator in acid solution? 


(A) H 2 Oj (D) KMnO, 

(B) (NH02Ce(N0 3 ) e (E) I 2 

(C) K 2 Cr 2 0 7 


64. If the ionization energy for an electrón in the first quantum State 
of a hydrogen atom is 13. 6 eV, what is the ionization energy for 
an electrón in the second quantum State? 

(A) (13. 6/e)eV (D) 3(13. 6)eV 

(B) (13. 6/4)eV (E) (13.6/2>eV 

(C) 2(13. 6)eV 


65. Calcúlate the ionic strength of a 0. 01M barium chloride solution. 

(A) 0.03 (D) 0.02 

(B) 0.04 (É) 0.005 

(C) 0.01 


66. A compound CaH 7 Cl 3 has the following HNMR spectrum: 6, ppm: 
0.9(t,3H); 1.7(111, 2H); 4.3(m, 1H), 5.8(d, 1H). Which of the 
foliowing compounds represent the above? 

(A) CH 3 - CCli - CHj - CH 2CI 

(B) CHj - CH 2 - CHC1 - CH 2 C1 2 

(C) CH3CH2 - CC1 2 - CBjCl 

(D) CH 3 - CHC1 - CHí - CHC1 2 

(E) CH 2 C1 - CH Z - CHC1 - CH 2 C1 
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67. The aikaline hydrolysis of the ester shown below, yields which of 
the given products? 


CH 2 OCOR 

+ 3NaOH -i- > •> 

CHOCOR 

! 

CHaOCOR 


CH 2 - OH 

(D) 

CH a - OH 

f + 3RCO¡Na 


I 

CHOH 

i 


CHa - OH 

t 

ch 2 oh 


CH 2 - OH 

ch 2 or 

1 — 

(E) 

CfLOH 

+ 3HC0 2 Na 


I 

CHOR 

j 


CH - OH 

l 

ch 2 or 

\ 

CH Z - OR 

CHíOR 



+ GHCOs Na 



CH^OR 



j 

ch 2 or 

V 



+ SRCO~Na 


68. Which of the following will not show cis-trans isomerism? 


(A) CH 3 


V 


c = c 


y* 

x 


(B) CHj 




c = c 


Br 

(C) CH 3 


/ \ 


\_y 

/ X 

H H 


CH 2 CH 3 

ch 3 


(D ) a o 

/' X 

(E) CH 3 H 

\ / 

C = C 

H ^CHüCHj 


69. Which of the foilowing pentapeptides will not be hydrolysed by 
chymotrypsin? 
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(A) Tyr - Cys - Lys - Gly - Pro 

(B) Cys - Lys - Gly - Pro - Tyr 

(C) Lys - Gly - Pro - Tyr - Cys 

(D) Gly - Pro - Tyr - Cys - Lys 

(E) Pro - Tyr - Cys - Lys - Gly 

70. Which of the following is the strongest oxyacid? 

(A) HCIO,, (D) HOC1 

(B) HCIO, (E) CIO" 

(C) hcio 2 


71. 


The activatíon energy of a reaction can be determined frota the 
slope of which of the following graphe? 


<a: 

> In K vs 

T 

(D) 

T 

ln K 

v 8 

(b: 

. In K 
> — T - vs 

T 

(E) 

ln K 
T 

v s 

(c; 

) ln K v 8 

1 

T 





[X] [Y] 

rate 

1.0 1.0 

0.01 


1. 0 2.0 

0.02 

3.0 L. 0 

0,09 


The rate data for the net reaction X + Y Z wag obtained at 2S°C. 
The initial rate of increase in 121 is 

(A) second order in both X and Y 

(B) first order in X and second order in Y 

(C) second order in X and zero order in Y 

(D) second order in X and flrst order in Y 

(E) flrst order in both X and Y 
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73. By the linear eombination of atomic or Taimáis, the haroiitsnian for 
the electronic and nuclear repulsión energies of could be 
represented by which of the following? 


ÍA) 

H(r A ,rB,r 1 ) 

= -&l ~ 

(B) 

H(r A 

= 4VÍ - 

(C) 

H(r A> rB ,ri) 

+ 

(D) 

H(r A> rB ,ri) 

~ ÍVÍ + 

(fi) 

A 

Hír A* r B ,Pl * 

_ 2 
= iv. 



74. A solution contains the follpwing i 0 ns: Ag + , Hg! + , Ai 3+ Cd ¿+ , 
Sr 2 The addition of ailute HCI will precipítate ’ 


(A) 

(B) 

(C) 



Ag chloride only 
Al and Cd chlorides 
Ag, Cd and Sr 


( D j Al and 


75. Consider the reaction 2N ?Os -*■ 4N0 2 + 0 7i What is the order of 
this reaction from the following straight üne plot? 


26 



(D) zeroth 

(E) second 

Alcl s 


76. Which of the following le NOT'a typlcal reaction of benzene? 




<A) thlrd 

(B) fourth 

(C) first 



77. Which of the following lons shows no resonance stabilization? 

(A) RC0 2 (D) (CH 3 >jC + 

(B) R 2 C = C - 0“ (E) CHj = CH~ CHz 

i 

(C) co\ 
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78. Which of the followíng has the hi ghest dielectr ic (constánt? 

(A) HjO (D) CH 3 (CH2) 3 0 íN^ 

(B) CHaOH 

(C) CHjCHzOH 


(E) CHjtCHzkOH 


79. Which of the followíng reactions of alkenes is Incomplete? 


(A) 



KT 

H 3 PO 


(B) CHa^ CH 3 

C = CHí + HC1 + CH 3 - C - CH 3 

CHa"^ " üT 

Br 

CC) CHaCHaCH = CHCH 3 + HBr -»■ CH 3 CH2CHCHzCH 3 
CH 3 CH 3 I 

I ¡ ! 

(D) CH 3 CH CH 2 CH = CH 2 + HI ■+ CH 3 CHCH 2 CHCH 3 


(E) 


& 


CH= CU, 


dil solution 
Br 2 /CfÍ30H 



Br — CH £ Br 



OCIL 


CHCHjBr 


80. Which of the followíng free radicáis is most stable? 
CA) CH 3 . (D) (CH 3)3 CH« 

(B) (CH 3 ) a C ■ (E) (CH 3 ) £ CHCHí 

(C) C 2 H • 


81. The gas that will liquefy with the most difficulty is 
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(A) He 

(B) C0 2 

(C) NHj 


(D) SOí 

(E) H 2 0 


82. Treating benzaldehyde with acetone in 20% NaOH at 100°C gives 
which eompound as the main product? 



(D) 


H 

1 


I 


CsHs - C - CHz - C - OH 

I 

OH 



(E) C 6 Hs - C ~ C - C - C S H S 


H H 


II 


(C) 


CHj H 


CH, 


- C “ L - i - CH, 


83. What is 
dipped 


is ¿ha pattciial of a half cell consisting of a platiaum wíre 
d into a ISlutlon 0. 01M ín Sn 2+ and 0. «OIM in S< at 25°C? 


(A) E° . ^ + 0. 059 

oxid. 

(B) E* - 0. 059/2 
' red 


(D) E® , . -0.059 
' oxid. 


< E > “Jad 


(C) E® + 0. 059/2 
red 


84. The emission of an alpha partióle frotn the nucleus of 2 ,®Ra will 
yield 


(D) 2 i?Fr 


(B) z g|Rn (E) 2 U¡la 

(C) 2 |?Fr 
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85. If Mn 2 + ion is coordinated to ligands of higher field strength, what 
happens to the complex? 


CA) 

CB) 
(C) 
CD) 



Electrons are forced into higher energy (e^) t$íy;el. 
The stabiüty of the complex remains unchangej^L, 
The complex would be coloriese. * ll 

The complex will become less stable. 


NH 


2 


(E) The complex will become more stable. 
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<E> 



zn 

ale. Na CH 


87. Which of the foilowing functional groups is not ortho, para direct- 
ing and activating? 


(A) R 

(B) NH Z 

(C> NR 2 


(D) OH 

(E) COR 


88. Gabriel's synthesis is used frequently in the preparation of which 
of the foilowing? ^ ^ 


(A) Primary amines 

(B) Tertiary amines 

(C) Primary alcohola 


(D) 6-amino carboxylic acida 

(E) Azi de compounds 


89. Consider the foilowing series of reactions: 



O 

.i- 


compound C is: 

(A) acídic 

(B) basíc 

(C) bromoketone 


OH 


SOzCLj NH S p B NaOH 

Br2 


(D) neutrai 

(E) 


90. Which of the foilowing reactions wili not take piace? 

(A) CHjC 3 C - CH S + H 2 PÜ » 

H 2 SO. 

(B) CHiC 3 CH + H a O - 
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<C> CHa - C == c - C a H 5 + CHjMgBr 


<D) 


CHa - C = C ~ CH 3 


+ (1)B 2 H 6 (2) 


CHjCOOH 

¡J°c * 


(E) CH - C = CH+ (1)E(CH 3 ) 2 CHCH +- BH(2) 

¿u 3 


91. The orbitals providing the most effícient overlap are 

(A) S-S (D) Sp 2 - Sp 2 

(B) P - P (E) Sp 3 - Sp 3 

(C) Sp - Sp 


92. What is the bond order of F 2 aecording to the molecular orbital 
theory? 

(A) 1 (D) 3 

(B) 2 (E) 24 

(C) 4 

■ i 

1+ ii mm 

93. Layers of carbón atoms in graphite are heíd together .by: 

(A) Van der Waals forces (D) eovalent bonds 

(B) free electrons CE) coordínate eovalent bonds 

(C) double bonds 

94. Which of the following is bent? 

(A) H-C = C- H CD) [ : 0 = N — O : J 

(B) :0=C=0: (E) :Cl - Be - Cl: 

(C) ( : O = N = O : ] + 


95. Which of the following is not a polymer? 
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(A) Plaatic 

(B) Petroleum 

(C) Glycogen 


(D) Starch 

(E) Natural rubber 


96. One would expect to find the term isotactic used in connectlon 
with which one of the following? 

(A) Crystals (D) Metals 

(B) Dyes (E) Plastics 

(C) Textiles 


97, 



There are three quantum numbera, n, 1, and m (all integers), 
characterizing each solution of the Schrodinger equation. If n 
what Í8 the range of possible values/for m? 


(E) Any positive number frorn 
0 to {n - 1) 


3, 


98. For the reaction A + B ■> C the changa in [A} with time le ahown 
in the graph below*. What is the rate law for'this "reaction? 


time 

(A) =21*1 =K[A] (D) =2| t ^í * K[A1[B] 

(B) = KIA] 2 (E) = K[A][B] 2 

(C) =2^2 - K[A] Z [B] 
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99. A device in which íncident radia tion is con verted to electric cur- 
ren! is called 


(A) 

a phototube 

(D) an anjmeter 

(B) 

a voltaic cell 

(E) None of the above 

(C) 

an amplifíer 



100. In the quantum theory, which of the following tells us that the 
predictions of quantum mechamos must pass smoothiy into those 
of classical mechamos whenever we progresa in a continuóos way 
from the microscopio to the macroscopic? 

(A) Correspondence principie 

(B) Uncertainty principie 

(C) Probability distribution 

(D) Probability density theory 

(E) Electronic configuration theory 


101* Which of the followlng reactions wiU not yield (completely) a car- 
boxylic a cid? 


KHH WPl 

(A) CHaCCHzJsCN + 2H 2 0 c ^" h > > 

et her 

(B) CHaCHaCHClCKi + Mg CQj > 


(C) 


H 


CHO 


C = C 


+ Ag 2 0 


HzO 

NaOH ? 


CH3CH2 


CH3 


(D) 


CHs(CHz) sCHCHO + KMnQ, 


A 


h 2 ch 


3 


H 2 O Hg SO [j 
NaOH > ? 


m U 
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102 . 


The System CaC0 3 :Ca0:C02 has 

(A) 3 oomponents , 1 phase and 2 degrees of freedom 

(B> 2 components, 2 phases and 1 degree of freedom 

(C) 3 components, 3 phases and zero degree of freedom 

(D) 3 components, 2 phases and 3 degrees of freedom 

(E) 2 components, 3 phases and i degree of freedom 

103. A cyclic ester is called a(n) 


(A) 

lactone 

CD) 

diglyme 

(B) 

semicarbazone 

(E) 

dioxane 

(C) 

lactose 




104. Periodic acid oxidation of D-glucose in aqueous solution gives 


(A) 

0 

1 

4H - C — OH + 2H 2 C » 0 

CB) 

0 

II 

4H 2 C = 0 + 2HC - OH 

(C) 

0 

II 

COí + 5HC - OH 

(D) 

0 

1 

5H - C - OH + HjX = 0 

CE) 

0 

1 

5H,C = OtH-C-OH 



105. Consider the following Fisher projections: 
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ch 2 ch 3 


CHj 

H O H 

H OH 

CHzCHj 

These compounds are 

(A) identical 

(B) enantiomers 

(C) diastereomers 

106. VVhich of the foilowing structures does not represen! an opticall 
active compound? / 

(A) H (D) 



107. Which of the foHdwing nuclear reactions is INCORRECT? 


(A) 

J ^N + 

ps 17 b O 

+ 

(D) *H->*He+ 4 »e 

CB) 

J Be + 

*He - 


(E) None of the above 

(C) 

30 .P> 
Ii> r 

& + :. B 
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108* Brass is a n alloy of 

(A) copper and tin (D) alutninium and copper 

(B) copper and zinc (E) lead and ün 

(C) alunúnium and nickel 

109. Which of the following térras is not associated with nuclear mag^ 
netic resonance spectroscopy? 

(A) Tetramethylsilane (D> Nuclear spin 

(B) Chemical shift CE) Molar extinction coeffieient 

(C) Coupling constant 

110. The structure of C10 3 F is closest to: 

(A) tetrahedral (D) trigonal-bipyramidal 

(B) trigonal-planar (E) linear 

(C) square-planar 

111. In a trigonal-bipyramidal crystal field the d orbitals of a metal 
will be split into 

(A) six levels (D) three leveis 

(B) five levels (E) two levels 

(C) four levels 

112* The least polarized anión is 

(A) so£” 

(B) io¡ 

(C) cioí 

113, A compound that has been used as a rocket fuel is 


(D> C 2 0¿- 
(E) N0 3 
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(A) 

NHzOH 

(D) NO z 

(B) 

NH 2 NH 2 

(E) NF 3 

CC) 

N 2 F 2 



114. The weakness in the Bohr model of an atom is 

(A) the electrón was treated as a wave rather than a partícle 

(B) the model only worked for hydrogen atom 

(C) the neutrón was not considered 

it neglected the radíation emitted by accelerating charged 
bodies 

(E) None of the above 


115. Which reagent will react with benzaldehyde to yield a 
phenylh y dr azone? 

(A) NH 2 NH 2 (D) NH 2 OH 



116. 


The most basic species among the following is 

(A) H z O (D) OH~ 

(B) CH 3 (E) F 

(C) NH¡ 
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111. The height to which a liquid wiü rise in an open capillary tube is 
inversely proportiona) to: 

(A) temperature of liquid (D) surface tensión 

(B) density of liquid (E) viscosity of the liquid 

(C> air presaure 

118. Calcúlate AH° for the reaction 

2Ag 2 S(s) + 2H 2 Oíl) 4Ag(s) + 2H 2 S(g) + 0 2 (g) 

if AH® . = -20.6 kJ/mol, AH® v = -32.6 kJ/mol, 

HaS(g) Ag 2 S(s) 

¿H" = -285.8 kJ/rool 

H *°(l) 

(A) 595. 6 kJ (D) 485. 6 kJ 

(B) 495. 6kJ (E) 600 kJ 

(C) 585. 6 kJ 

119. How long will it take for a sample of radioactive material to disin- 
tegrate to the extent that only 2% of the original coneentratlon 
remains lf the material has a half-Hfe of 5. 2 yearsT Note that 


m(c 0 /c) = kt. 


(A) 

ln2 

0» 

(log50)(5. 2) 

ln(5.2) 

(log2)(2. 303) 

(B) 


CE) 

íln(0. 02)' 

[TS2 J 

5.2 

(C) 

(InO. 02)(5. 2) 





120. Calcúlate the volume of 4M HC1 needed to prepare 1 liter of a 0. 5M 
solution. 

(A) 0.1Z5 1 (D) 0.0875 1 

<B) 0.0125 1 (E) 12.51 

(C) 0.8751 
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121. Which of the ftdlowing cations has the highest mobility? 

(A) Be 2 + ( D ) H + 

(B) Mg 2+ (E) Ca* + 

CC) Rb + 

122. The first scientist 

(A) Moseley 

(B) Fisher 

(C) Mendeleev 

123. Which of the folJowing 

(A) NaCl 

(B) KC1 

(C) RbCl 

124. What is the 1UPAC ñame of the compound 

C A > (B^.lVbicyclodecarte (D) (5,5,0)-bicyclodecane 

(B) (4, 4, l)-bicyclodecane (E) (B.Í^J-bicyc’lodecane 

(C) (4,4,0)-bicyclodecane 

125. What is the heat flow under isobaric conditions for a Chemical re- 
action perfortned in a "solution" calorimeter? 

(A) AH = AE + ACPv) = AE + W 

(B) AE = AH - A(Pv) = AH - RTA n 



compounds has the highest melting point? 

(D) CsCl 

(E) CsBr 


to publish on the periodic table was 

(D) Dalton 

(E) Gay Lussac 


(C) 


q 


= w = 


vdP = nRT ln'?i 

F ^ 


nRT ln^ 

v i 
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Pdv = PA v = P(v 2 - Vi) 


Vi 

(D) q = W = 

Vi 

(E) AH = AE = q v 

126. Work can be defined as the product of an intensity factor (forcé, 
pressure, etc.) anda capacity factor (dlstance, electrical charge, 
etc.). Whích of the foliowing expressions for thermodynamíc work 
(below), is INCORRECTLY defined? 

(A) Mechan leal work <tw = fdi 

(B) Surface work (Tw = id A 

(C) Electrical work dw = edl 

(D) Gravitational work dw = mgdi 

(E) None of the above 

127. Which of the foliowing Maxwell relations is incorrect? 

(A) dE ¡= Tda - Pdv (D) dA = -SdT - Pdv 

(B) dH = Tda + vdP (E) None of the aboVe 

(C) dG = -SdT + VdP 

128. Ethanol boils at 78.5°C> if 34. 2g of sucrose (M*W = 342) is dis- 
solved In 200g of ethanol, at what temperature will the soiution 
boii? (A asume = 1. 20*0 /m for the aicohoi.) 

(A) 79.1°C (D) 78.56°C 

(B) 77.9°C (E) 84. 5°C 

(C) 0.60°C 


129. 2. 3g of ethanoi (C 2 H 5 OH, M*wt = 46g/mole) Is added to 500g of* 


water. Determine the molality of the resulting soiution. 

(A) 

0. 01 molal 

(D) 

10. 0 moial 

(B) 

O.lmOial 

(E) 

1.1 molal 

(C) 

1. 0 moial 
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130. The molecular weight of nicotine, a coloriese oil , is 162,1 and it 

cont&íns 74. 0% carbón» 8. 7% hydrogen and 17, 3% nitrogen. Calcú- 
late the molecular formula) pf nicotine. x 

ÍA) CSÍÍ7N X 2 ^ 

CB) CuH^Na (£1 CXHmNj / FeX, ' KJJ 


correct? 




(3) 7 

. h 2 so, 

/&. ~(Q) 

(E) c\h 2í N 2 


Ístitution(s) i$(are) 

\ (A\ U °2 

\ I 

ñ= 

! 

o 

\ 


aici 3 


X= Cl,Br 


(A) 10" \W 

(A) (1) and (3) only 

(B) (2) and (4) only 

(C) (1), (2) and (3) only 


(D) (1), (2) and (4) only 

(E) All of the above. (1), (2), 
(3) and (4) 


132. A chemist dissolves an excess of BaSOi, in puré water at 25°C. lf 
its K g ^ = 1 x 10' 10> what is the concentration of the barium in 

the water? 


(B) 10-¡M 

(C) 10“ 6 m 


(D) 10' 1() M 

(E) 1O" Z0 M 



